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Effects of Ouabain and Vanadate on K-pNPPase Activity
in Rabbit Renal Cortical Slices

Jae Suk Woo, Yong Keun Kim and Sang Ho Lee

Department of Physiology, College of Medicine, Pusan National University

This study was carried out to investigate whether the K-pNPPa_se activity in renal corti-
cal slices can be used as an index for measuring the activity of Na*-K* exchange pump.

The K-pNPPase activity, ouabain-sensitive oxygen consumption and intracellular electro-
lytes content in slices, and Na-K-ATPase activity in microsome were measured and the
effects of ouabain and vanadate on these were observed.

The results are as follows:

1) p-NPPase activity in slices increased linearly with iﬂcubation time during 60 minutes,
and K*-dependent, ouabain-sensitive fraction was about 55% of total p-NPPase activity.
This value was almost the same through out the incubation time.

2) The concentrations of ouabain and vanadate for 50% inhibition of K-pNPPase activity
were 7.0X107°M and 1.3X107°M, respectively.

3) The ouabain-sensitive oxygen consumption in slices was reduced to 50% of control
value by 6.3X%X107M ouabain or 2,5X107°M vanadate. These concentrations were similar to
those for 50% inhibition of K-pNPPase activity.

4) The trends of intracellular electrolytes change by ouabain and vanadate were similar'
to those of the change in K-pNPPase activity.

5) The Na-K-ATPase activity in microsome prepared from renal cortex was completely
inhibited by 1073M ouabain or 1073M vanadate and the concentration for 50% inhibiticn was
1.2X107*M in ouabain and 1.6X10~°M in vanadate, which were much lower than those for
K-pNPPase activity or ouabain-sensitive oxygen consumption in slices.

These results indicate that K-pNPPase activity measured in renal cortical slices is a better
index for evaluating Na™-K* exchange pump activity than Na-K-ATPase activity measured

in microsome.
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Fig. 1. Time course of p-nitrophenylphosphatase

(p-NPPase) activity in slices.

The activities were determined in con-
trol medium(Q) and in medium containing
1mM ouabain([]). The K*-dependent p-
nitrophenylphosphatase(K-pNPPase) acti-
vity (@) was taken as the difference bet-
ween two.

Each point represents mean+S.E. of 3
experiments.

- 205 —



—a @4 ¥l 53] A
16 %\%
E14 ]
~
-3
g T\
@«
U
=12
?
E
o {a
=
=z
a \
2 8
Q
£
2
Zeal
6 ﬁ[’
°
<
Sal ‘\
o
o
D.
z %
T2
X
o L L 1 1 —_— . 6_
Control 7 6 5 4 3

-Log [Ouab, M]

Fig. 2. Effect of ouabain on K-pNPPase activity =

in slices. Before adding substrate, the sli-
ces were treated with each concentration
of ouabain in preincubation medium for
10 min. Each point represents mean—+S.E.
of 4 experiments.
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Fig, 3. Effect of ouabain on oxygen consumption
in slices. Dotted fraction represents oua-
bain-sensitive oxygen consumption(QO,)
which is the difference between the amo-
unt of oxygen consumed by tissues in co-
ntrol medium and that in medium contai-
ning 1 mM ouabain. Inset shows % of co-
ntrol value of ouabain-sensitive oxygen
consumption at each concentration of oua-
bain. Each point represents mean+S.E. of
4 experiments.
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Fig. 5. Effect of ouabain on intracellular electro-
lytes content. Values represent ouabain-
induced increase of Na*((Q)) or decrease of
K*(@) concentrations compared to the
control value. The control value of intra-
cellular Na* and K* concentrations were
58.4 and 91,3mEq/L respectively. Each
point represents mean+S.E. of 4 experi-
ments.
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Fig. 6. Effect of ouabain on Na-K-ATPase activity
(@). For comparision, K-pNPPase activity
(), ouabain-sensitive oxygen consumpt-
ion(A_) and intracellular electrolytes cha-
nges([} : Na* gain, W : K* loss) in slices
are also shown together. Values represent
% effect of total inhibition or change by
1 mM ouabain. The control value of Na-
K-ATPase activity was 32,6 ymole Pi/mg
protein/hr.
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Fig. 7. Effect of vanadate on K-pNPPase activity
(O) and ouabain-sensitive oxygen consu-
mption(A) in slices and Na-K-ATPase
activity in microsome(@). Each point re-
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rosome of| /] &3 & Na-K-ATPase 34 ¥} A3 o] 4]
2734 K-pNPPase Z4o aiat F&Fat f-AbstAl et
koo (Fig. 6) X ouabaine] 93] dAHE Akd
B zFoll o3t ouabain 2] FaE K-pNPPase 44 v
g o Aol w mabE -¢v7t 10290 AAAQ ¥ el
AE e Tk (Fig. 4). o] 218 23182 K-pNPPase
FH4e] Nat-K*ag = 45 vebll e $2 AE7
He 53 oEe 53E R3Y S microsome o
A 243 Na-K-ATPase &4 ne} o] &5 A F7H
2 ¢ J&E A

Microsome ol A Vel & B2 Fbol 4 AR
A JEb & &519] Apej= vanadate § ol §3 4
Al A 9% Fgol % 4 v} Fig. 7ol vehd
upolzte] A9]A ARl A 373 K-pNPPase &4 d
ouabain o] ¢ JAHE AL £Ewe] 91§ vana-
date ¢ =43} microsome o} A &4 3 Na-K-ATPase
Aol Wt Zgtel TR AF4Y Aol F B4
microsome of] A1 Na-K-ATPase &4-2 A3 oA st
L 10°M 9 FEAE dsde4 K-pNPPase &4o]
v} ouabainel] &3] JAl=E AL £RFL 20%4E
ol glalvt.

" 19751 Charney 5% 2la] Na-K-ATPase q A&
Az 33ud vanadate = microsomed| A& ZAH g
Na-K-ATPase S A A] & &l ¢l uk2»4%49 in vivo
Aot B4 ATl Nam-Kramgk = A4
das 8L A% AEE vanadate F4 =go] g
= 24 el vinlee a2 Ago]l vehrietx o

Anch 3 Ae® ¥usEz Yu®, olelgl Aol

micros-

tA19E A 2 E 1985 -

A A ZEA A e = vanadate &) Z£-0] ouabain
s & ohg F kA Ae nHEs € F g9 A
Az AE9 2o} 2§35l ouabain sk wE] van-
adate = Na-K-ATPased] w3t =g H¢71 Aj=uf
W 9l7 wWEe4® vanadate 7} A& by
W oRA AE LR o) FHeok dH, EA AXE
WEZ Eeo]zk vanadate o] ¥+ Na-K-ATPase o)
et oA ZHgo] kgt vanadyle] o s A
DA s Agetd 2 o] L4Asvhe FHol Y,
webA] microsome 53} o] A Eube] sialslx HE
W oAl FH L £4F AE A4 538 Nak-
ATPase @A o] u]at vanadate$] EF3e A AR5
o]l A4 AXA Vel ZdskE Bl ®HE
Ao 5% 4 9o £ 49 FAE ol8a #5
s} gA g, e A3 Al 538 K-pNPP-
ase F4 2 ouabaine] 3] AAHE AL LR}
AW A Fge watel WY qARE 2eln
Qi 50% A FEE FA8kg .

ol e Asr w Rl JIE A AdlA FAL

K-pNPPase %4 & NatK*u g 3 =9 84< et
T 2L AR G 4 god S ATHE BT E

A o] Fo| ) AEY s 5o ot of ¥l Na-K-ATPase
%Xéfﬂ ak JEL FA RuA g
o] 4] Na-K-ATPase &4-¢ 543 Axch AsdedlA
K-pNPPase 4§ 24 s& Aol ol % ojaAdgo] 4
=t

L. microscme

[=4
v i

Na-K-ATPase ] 982 oglz glew intact cell
A E A A ZAo] 7158 K-pNPPase &4 &
Asid Aol 4 43l ouabaine] FFE e 4k
4 arzm g AXN A %, 2Eln
|4 &3 Na-K-ATPase @4o] =3 ouabain o
A5t gk 2 At

microsome

2

vanadate & F3E vz
£ 94

1) A=14d A4 p-NPPase BA-& 60¢7 Az
ol Aagen wosked ST o|% 1mM oua-
bainel] ¢fei oA=& K-pNPPase #4-T °F 55%3
X 24 A incubation |7} & d4AF FE Byl
" 2) K-pNPPase &#4-% 50% <A+ ouabain B
vanadate 8] 5= Z7 7.9X107°M 7+ 1.3X107°M
o 3.

3) ASA A=l A

2% AR AL £EF T
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—$A4 9 2¢ :7HE Aled Aol A9 K-pNPPase &4Jo] o} 3+ Quabain ¥ Vanadate ¢ < 3F—

1 mM ouabain o] &) oA=& & (ouabain-sensi-
tive fraction)s] =&t ouabain 3 vanadate &] 50%
A FEE F7% 6.3X10°°M 7 2.5X10°M 24 K-
pNPPase ol 41 & gkt fAbebd ol

4) Ouabain ¥ vanadateo] ¢3 A% Na* g
Krgspel w3t 42 Asid4 233 K-pNPPase
249 A5t Fask fAse

5) Microsomeofj4] 243 Na-K-ATPase &4 &
107M ¢] ouabain o]} vanadate o] &3] 4 QA
gos 50% A4 FEE A7 1.2X100°M I 1.6%
10°M 2 1 mM ouabaind] 4 g& ¥t K-pNPPase
g4 4 Ak £2%E 50% JdAGE FE B oua-
bain-& ¢ 5¥] vanadate & <F 158 A X gk},

o] AH¢) Atz W Fe] JEE Alv)E A 2
3t K-pNPPase &4)-& Na*-K*m3l 3= 4L
el e F& AES E 4 9o 53 AxuhE 53
EA ol Folk AEY sl HF ¥ NaK-
ATPase &4o| AT AdFE FAd 2ax & 4%
microsome o] 2] &3 Na-K-ATPase Z-4 2} o
o] Ao g AL &=,
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